The relation between common rheumatic diseases such as osteoarthrosis, arthralgia without definite signs of osteoarthrosis, subacromial shoulder pain, different forms of tendinitis, low back pain and neck pain, and the level of formal education, occupational workload and some lifestyle factors were examined in 502 of 900 randomly selected subjects aged 50-70 years.
The relation between common rheumatic diseases such as osteoarthrosis, arthralgia without definite signs of osteoarthrosis, subacromial shoulder pain, different forms of tendinitis, low back pain and neck pain, and the level of formal education, occupational workload and some lifestyle factors were examined in 502 of 900 randomly selected subjects aged 50-70 years.
The group with rheumatic complaints had a higher proportion of subjects with a lower level of formal education (less than or equal to eight years) by bivariate analysis. In multivariate analysis, the major risk factors were: a self rated heavy workload (odds ratio (OR) 6-4), sleep disturbance (OR 3.6), and advanced age (OR 2-0 per five year increase) for osteoarthrosis; a self rated heavy workload for subacromial shoulder pain (OR 5.4) and low back pain (OR 4-8); and a self rated heavy workload (OR and female sex (OR 4-8) for neck pain. A self rated heavy workload was strongly correlated with a low level of formal education. A heavy workload (i.e. previous or present principal occupation) could only be confirmed in the groups with neck pain and low back pain on the basis of available occupational classification data. Neck pain was thus associated with occupations entailing repetitive tasks and awkward posture with respect to the neck, shoulders, and back. Low back pain was associated with occupations entailing awkward posture with respect to the neck, shoulders, and back, and occupations entailing exposure to vibration and heavy manual work.
It is concluded that, in a cross sectional sample of an elderly population, a low level of formal education and self rated heavy physical work are associated with the occurrence of adult rheumatic complaints, though the self rated heavy workload could only be verified in the groups with neck pain and low back pain. These correlations between heavy work and low back pain, and especialiy neck pain, suggest that successful prevention would mean a substantial economic gain to the community. Whether the level of education is a marker of risk factors other than a heavy occupational workload needs further evaluation.
(Ann Rheum Dis 1992; 51: 835-843)
As rheumatic complaints are common in industrialised countries, with estimates of their prevalence varying from 11 to 50%,'-6 they represent a formidable economic burden to the community.5 In previous work based on the same population as this study, we found that 37-8% of the population had musculoskeletal problems of over six weeks' duration during a twelve month period, the predominant disorders being subacromial shoulder pain, low back pain, neck pain, osteoarthrosis, and arthralgia without definite osteoarthrosis. 4 Although much epidemiological data has been accumulated,6 the pathophysiology and aetiology of these disorders remain obscure. In 
DIAGNOSIS
Considerable rheumatic complaints were considered to be present in the event of pain or stiffness ofthe joints, continuous or intermittent, of more than six weeks' duration within the preceding 12 month period. Thus we excluded less significant symptoms. The remainder of the population served as controls.
Osteoarthrosis in the distal and proximal interphalangeal joints was diagnosed when palpable osteophytes were present, and osteoarthrosis of the first metatarsophalangeal joint when hallux valgus (definite lateral deviation of the base joint of the big toe) and limitation of movement was present. Osteoarthrosis of the first carpometacarpal joints, or the knee, hip, elbow, and ankle joints was diagnosed when a radiological examination showed cartilage reduction. The degree of radiological osteoarthrosis was not classified.
Unspecified arthralgia was considered to be present when clinical and radiological investigations failed to show any sign of osteoarthrosis or inflammation. Of those classified in this group, 28% (10/36) were subjects where a diagnosis of osteoarthrosis would have required radiological investigation, which could not be performed due to poor patient compliance.
Subacromial shoulder pain was diagnosed as pain interpreted as coming from the periarticular tissue of the shoulder and located just below the acromion. Different forms of tendinitis were defined as distinct tenderness over the insertion of the tendon, together with increased pain when active force was applied to the tendon against resistance. Low back pain, with or without sciatica, was considered to be present when pain was localised to the lumbar region as described by Andersson.2' Neck pain, with or without cervical brachalgia, was diagnosed when pain was located within the triangle formed by the occipital process, the medial corner of scapula, and the acromion.
Radiological examination was not routinely performed either in the group with shoulder pain or in the groups with back pain.
STATISTICAL METHODS
The x2 test with Yates's correction and Student's t test were used when comparing groups. When the total frequencies were too small for this test, Fisher's exact two tailed test was used.
In bivariate analysis, the different subgroups of rheumatic complaints were compared with 88acobsson, Lindgarde, Manthorpe, Ohlsson controls (selected from that part of the population which did not have symptoms of over six weeks' duration during the previous 12 month period) matched for sex and age (difference less than one year). The ratio of control subjects to cases studied was 3:1 for osteoarthrosis and neck pain, 4:1 for low back pain, 5:1 for unspecified arthralgia and subacromial shoulder pain, 8 :1 for tendinitis, and 3:5 for rheumatic complaints as a whole.
In bivariate analysis, nine variables (age, sex, education, self rated heavy workload, body mass index (BMI), tobacco consumption, sleep disturbance, living in a single family house, and living alone) were selected as possible determinants of the risk of developing different rheumatic diseases (p<03). These variables were then compared in stepwise logistic regression analysis (the CATMOD subroutine in the statistical analysis system, backward elimination) and the odds ratios (ORs with 95% confidence interval) were calculated for those variables that were independently and significantly correlated with the different rheumatic groups.
As the variable self rated heavy workload applied to working demands during the preceding 12 month period, those who did not work during this time (due to retirement or disability) were excluded from the analysis of this variable. The proportion of the different groups included in the multivariate analysis thus varied from 52% in the group with osteoarthrosis to 69% in the group with subacromial shoulder pain.
Data on occupational exposure were analysed with the Wilcoxon rank sum test.
Results

RHEUMATIC COMPLAINTS
The figure (panel A) shows that the rheumatic diseases group as a whole was characterised by a lower level of formal education (p<0001), an increased incidence of self rated heavy workload (p<0-001), poorer living conditions (for example, a greater proportion of apartment tenants) (p<005), and less subjects reporting living alone (p<005), compared with age and sex matched control subjects.
Subjects with symptoms did not differ from control subjects with respect to BMI, tobacco consumption, serum lipids, or the frequency of sleep disturbances, though the latter tended to be more common among symptomatic subjects.
In the multivariate analysis the occurrence of rheumatic complaints was found to be independently related to self rated heavy workload (OR 2-8, 95% confidence interval 1-9 to 40; p<0007), living alone (protective effect, OR 2 5, 95% confidence interval 1-7 to 3-7; p<002), and living in a single family house (protective effect, OR 2-0, 95% confidence interval 1-4 to 2-7; p<0 04). Neither tobacco consumption nor serum lipids differed between subjects with symptoms and control subjects, but there was a higher proportion of subjects with sleep disturbance (p<0007) among those with symptoms.
In multivariate analysis, the occurrence of osteoarthrosis was independently related to self rated heavy workload (OR 6-4, 95% confidence interval 3-7 to 11-2; p<0 002), sleep disturbance (OR 3-6, 95% confidence interval 2-2-5-8; p<0009), and advanced age (OR 2-0 for each five year increment, 95% confidence intervals 1 5 to 2-6; p<0 009). Significantly increased occupational workload requirements could not be verified, however (table 2) .
The subjects with arthralgia had a similar pattern of lower formal education (p<0007), a higher occurrence of self rated heavy workload (22 v 13%) and poorer living conditions (19 v 34%) (panel C, figure) .
There was a significant increase in tobacco consumption (8 1 v 4-2 g/day; p<003). Serum concentrations of cholesterol tended to be higher (6-40 v 6-00 mmol/l; NS), as did those of triglycerides (1 69 v 1-32 mmol/l; NS), and the proportion of subjects with sleep disturbances (39 v 
31%).
We found no independent relation in multivariate analysis, nor any increase in occupational workload, except for a slight increase of previous or present occupations characterised by awkward posture with respect to the back and legs (p<003; table 2).
SUBACROMIAL SHOULDER PAIN
The group with subacromial shoulder pain had a similar pattern to that of the other groups, with a low level of formal education (61 v 49%), a high occurrence of self rated heavy workload (p<0-001), poorer living conditions (28 v 33%), and a tendency towards a higher proportion of subjects with sleep disturbances (44 v figure) .
Data for tobacco consumption, serum lipids, and BMI did not differ from those for control subjects.
Multivariate analysis showed relations to exist between subacromial shoulder pain and self rated heavy workload (OR 5 occupational workload could be found, however (table 2) .
TENDINITIS
The group with different forms of tendinitis, which is a more heterogeneous group than the others, did not differ significantly with respect to the level of formal education, the frequency of self rated heavy workload (20 v 13%), poorer living conditions (27 v 36%), or the proportion of those with sleep disturbances, though they tended to deviate from control subjects in these respects in the same manner as the other subgroups with symptoms (panel E, figure). There were no differences with respect to BMI values, serum concentrations of cholesterol or triglycerides, nor tobacco consumption compared with matched controls. We found no independent associations in multivariate analysis, nor any increase in occupational workload (table 2) .
LOW BACK PAIN
The group with low back pain also had a similar pattern, with a low level of formal education (p<001), a high occurrence of self rated heavy workload (p<0-01), and a low proportion of subjects living in single family houses (17 v 33%) (panel F, figure) . Tobacco consumption was significantly higher (9-7 v 4-2 g/day; p<002), but not BMI values nor serum concentrations of cholesterol or triglycerides.
Just as in the group with osteoarthrosis, there was an increased proportion of subjects with sleep disturbances (p<003) among those with symptoms.
Multivariate analysis showed the occurrence of low back pain to be independently related to self rated heavy workload (OR 4-8, 95% confidence interval 2-9 to 7-8; p<0 001).
Analysis of previous or present principal occupations (table 2) showed correlations to exist between low back pain and occupations characterised by awkward posture with respect to the neck and shoulders (p<0Q05) and back and legs (p<005), in addition to occupations including heavy manual work and exposure to hand vibration (p<0.05).
NECK PAIN
The group with neck pain was also characterised by the same pattern of low education (p<005), high self rated heavy workload (p<0-001), and poorer living conditions (29 v 35%) as the previous subgroups, though values for tobacco consumption, serum concentrations of cholesterol and triglycerides, BMI values, or the occurrence of sleep disturbances did not differ from those of control subjects (panel G, figure) . Multivariate analysis showed the occurrence of neck pain to be independently related to self rated heavy workload (OR 8-0, 95% confidence interval 4-7 to 13-6; p<0-001) and female sex (OR 4 8, 95% confidence interval 3 0 to 10-3; p<0-001).
Analysis of previous or present principal occupations (table 2) showed neck pain to be correlated with occupations characterised by repetitive or static work tasks (p<0001) and awkward posture with respect to the neck and shoulders (p<0-001) and back and legs (p<0007).
OTHER ASSOCIATIONS
In none of the groups with symptoms was there any significant or consistent abnormalities with respect to the hip to waist ratio, alcohol habits, marital status, blood pressure in untreated patients, whole blood haemoglobin, serum concentrations of urate, albumin or creatinine, or hereditary for hypertension, coronary heart disease, stroke, diabetes or cancer. There were no differences with respect to frequency of disability pensions, except for an increase in the low back pain subgroup (19 v 4%; p<0-01).
The level of formal education was strongly correlated with self rated heavy workload in the rheumatic complaints group as a whole (x2= 13; p<0-001). Of those reporting heavy workloads, 88% had a low level of education compared with 61% of those who did not report a heavy workload, and 17% of those with a low level of education reported heavy workloads compared with 4% of those with a higher level of education.
Discussion
In the group with rheumatic complaints as a whole and in the various subgroups (neck pain, low back pain, osteoarthrosis, arthralgia, subacromial shoulder pain, and tendinitis), we found the occurrence of such disorders to be related to a low level of formal education and self rated heavy workloads. A heavy occupational workload could, however, only be verified in the groups with neck pain and low back pain on the basis of earlier occupational classification data (as described under Methods).
A low level of formal education has previously been reported to be associated with an increased risk for musculoskeletal disorders,3 17-19 22 hypertension,23 and coronary heart disease. 24 In fact, relations seem to exist between a low level of education and most diseases, except for malignant diseases and multiple sclerosis.'4 A low level of formal education may not just be associated with an increased risk of contracting a chronic disease, however, but also with an increase in subsequent morbidity and mortality, as has been especially documented for coronary heart disease and rheumatoid arthritis.16 25 In view of the relation between the occurrence of rheumatic complaints and a low level of education and self rated heavy workloads found in our study, and as the level of education is determined early in life, it would seem reasonable to suppose a low level of education to result in adult rheumatic disease mainly by predisposing the subject for employment in an occupation with heavy physical demands. It should be born in mind, however, that heavy occupational workloads could only be verified in the groups with neck pain and low back pain.
We found neck pain to be highly correlated with occupations containing repetitive or static work tasks and awkward work posture with respect to the neck, shoulders, back, and legs. In case control studies, others have found neck tension syndromes to be over represented among certain occupations with similar physical demands, such as film rolling and lamp assembly,26 and among women industrial 27 28 addten29 workers, typists and data entry operators.
Epidemiological studies on the general population are lacking, to the best of our knowledge, however. In our study, low back pain was associated with occupations entailing awkward posture with respect to neck, shoulders, lower back and legs, or exposure to hand vibrations and heavy manual work. In previous studies of selected cohorts, low back pain has been linked to occupational factors such as repetitive lifting30 31 and exposure to vibration32 33; and in studies on samples of the general population, low back pain has been found to be correlated to mining34 and such occupational requirements as lifting and pushing. 35 In these latter studies, in contrast to our study, the workload data derived solely from self ratings by the subjects.
For leading to a lower resistance to disease or inadequacy in handling stress in adult life, or both. We did not specifically attempt to quantify the participants' social networks, but the fact that there were actually fewer subjects living alone in the groups with symptoms does not support the idea that they were deficient in this respect.
Sleep disturbances were generally more com- Secondly, a low level of education might be associated with a lifestyle characterised by other environmental factors, besides heavy occupational workload requirements, which might increase the risk of adult rheumatic diseases. An example of this might be the slightly higher tobacco consumption in the arthralgia and low back pain subgroups.
Thirdly, by predisposing for a poorer economic situation, a low level of education might also entail less access to medical care, and thus a higher occurrence of disease. Owing to the Swedish social insurance system, however, which guarantees practically free medical services to all citizens, it would seem less likely that any appreciable differences exist between groups with different levels of education. The level of education might, however, influence the liability to take advantage of such benefits.
Finally (and theoretically), another explanation might be genetic, though the rheumatic syndromes discussed here are not commonly considered to be of a hereditary nature. We found no increase in occurrence among first degree relatives of other diseases that are, at least to some extent, considered to have hereditary components, such as diabetes mellitus, coronary heart disease, stroke, hypertension, or malignant disease, however. Thus these findings provide no support for the idea of familial aggregation of heterozygosity predisposing for disease. This needs to be interpreted with caution in view of the great risk of bias in retrospective assessments based on questionnaire answers.
To sum up, in a cross sectional population sample, we found most adult rheumatic complaints to be associated with a low level of education and a heavy self rated workload, though heavy workloads could only be verified in the neck pain and low back pain subgroups. Prevention of abnormal workloads might thus be beneficial in reducing the overall prevalence of such disorders as neck pain and low back pain, and in cutting the formidable economic burden that they represent for the community. Whether the level of education is a marker of risk factors other than occupational needs further evaluation. 
